Temporally and spatially coordinated expression of cell cycle regulatory factors after angioplasty.
Intimal hyperplasia following angioplasty results in part from the migration and proliferation of vascular smooth muscle cells (VSMCs). However, the cell cycle regulatory networks underlying injury-induced VSMC proliferation are largely unknown. In the present study, we examined the kinetics of expression and activity of cell cycle regulatory factors after angioplasty in rat and human arteries. Cell lysates were prepared from uninjured rat carotid arteries and at different time points after balloon denudation. Marked induction of the proliferating cell nuclear antigen (PCNA), the G1/S cyclin-dependent kinase (cdk2), and its regulatory subunits (cyclin E and cyclin A) occurred between 1 and 2 days after angioplasty, was sustained up to 10 days after injury, and then declined. Induction of these factors correlated with increased cdk2-, cyclin E-, and cyclin A-dependent kinase activity, indicating the assembly of functional cdk2/cyclin E and cdk2/cyclin A holoenzymes in the injured arterial wall. Immunohistochemical analysis revealed early expression of cdk2, cyclin E, and PCNA within the media of injured carotid arteries. At later time points, expression of these markers declined to basal levels in the media but was detected within the intimal lesion. Thus, VSMC proliferation after angioplasty in the rat carotid artery is associated with a temporally and spatially coordinated expression of cdk2, cyclins E and A, and PCNA. Analysis of human arteries also revealed expression of these factors in VSMCs within restenotic lesions. Thus, cdk2 and its regulatory cyclins may be suitable targets to limit human restenosis.